On-chip enzymatic assay for chloramphenicol acetyltransferase using matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
Herein, we report a chloramphenicol (CAP) acetyltransferase (CAT) activity assay based on self-assembled monolayers on gold as an alternative to conventional CAT reporter gene assay systems, which sometimes require toxic materials and complicated steps that limit their use. A CAP derivative presented on a monolayer was converted to the acetylated CAP by CAT in the presence of acetyl-CoA. The conversion was directly monitored by observing the molecular weight changes in CAP using matrix-assisted laser desorption/ionization time-of-flight mass spectrometry. CAT activity was determined under various reaction conditions by changing reaction times, CAT and acetyl-CoA concentrations. As a practical application, we identified gene expression in bacteria that were transformed with pCAT plasmid DNA. Our strategy can provide a simple and rapid assay that eliminates some commonly used but potentially detrimental steps in enzymatic assays, such as radioactive labeling and complicated separation and purification of analytes prior to detection.